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The two-way relationship between tourism and Climate Change has important economic and 
developmental implications for numerous regions worldwide. Purpose: The purpose of this paper 
is to present an overview of the existing literature on the relationship between tourism and 
climate change in order to establish the current state of corporate and institutional responses in 
the tourism industry and to set out an agenda for research.  Methodology: As this is a literature 
review paper, a comprehensive review was undertaken of the management journals and related 
topics. Findings: The global or overall impact of tourism on climate has received little attention 
by researchers. In general, the majority of companies are still in a preliminary phase in terms of 
implementing adaptation and mitigation measures. There is a requirement to examine the 
determinants of these strategies in organisations, as well as their associated outcomes. There is a 
need to examine tourist preferences in terms of activities and destinations, the impacts of climate 
change, and whether and how this affects tourist-consumer decision making. Academic research 
has focused mostly on specific and individual solutions to address the impact of climate change 
on tourism. The analysis of the interplay of these measures and their possible synergies constitute 
an important topic for future research. Originality: The timeliness of the review is evident given 
the recent surge in popular debate on climate change, its effects on tourism and the appearance of 
a broad and disparate array of studies on this topic. 





The tourism industry is a major contributor to global economic development, especially 
as an employer in developing economies and regions where tourism commonly 
represents the main source of national income (Bigano et al., 2007; Hall and Higham, 
2005). However, tourism is clearly and closely dependent on and susceptible to 
climatic conditions (Giles and Perry, 1998; Agnew and Viner, 2001, Gössling and Hall, 
2006a, 2006b). The Stern Report on the Economics of Climate Change (2006) 
concluded that although small rises in temperature may initially benefit the economy, 
but if left unchecked, this could result in a 20% reduction in per capita consumption by 
the end of the century (Stern, 2006). 
 
The link between climate change and tourism implies complex interactions and can be 
described as a two-way relationship. On the one hand, tourism activity contributes to 
climate change (Nicholls, 2006). The UNWTO (2008) estimates that emissions from 
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global tourism, including transport, accommodation and tourism activities subsectors 
make up 5% of total CO2 emissions. The major contributor is the private automobile 
and air transport (Chapman, 2007), followed some way off by other forms of transport 
and the accommodation subsector (UNWTO, 2008). In 2005, CO2 emissions 
originating from transport accounted for 75% of tourism-based emissions, with the 
most of this attributed to air transport. This means that air transport is responsible for 
between 2.5% and 3.5% of total anthropogenic emissions causing global warming 
(Scheelhaase and Grimme, 2007; Mendes and Santos, 2008).  
 
On the other hand, climate change also significantly affects the tourism industry, most 
importantly due to its effect on the attractiveness of tourism destinations and tourist 
flows (Lise and Tol, 2002; Amelung et al., 2007). Tourism depends on natural 
resources, such as water, coastlines, landscapes, biodiversity, etc. These influence the 
potential attraction of destinations. However, climate change threatens the loss of some 
of these relevant natural resources (Gösling and Hall, 2006a). 
 
Therefore, these two facts, the contribution of tourism to economic growth and the 
complex two-way relationship between tourism and climate change, suggest that 
research on the implications of climate change on the tourism industry and vice versa is 
of significant interest and relevance. 
 
The objective of this manuscript is to present an overview of the existing literature on 
the relationship between tourism and climate change in order to establish the current 
state of corporate and institutional responses of the tourism industry and to set out an 
agenda for research. The timeliness of the manuscript is evident given the recent surge 
in popular debate on climate change, its effects on tourism and the appearance of a 
broad and disparate array of studies on this topic. Hence, at this point in time, it is 
necessary to take stock of the situation and to identify future research priorities. The 
manuscript is structured as follows; firstly, the relevant literature on climate change and 
tourism is identified and reviewed. Secondly, the principal mitigation and adaptation 
measures employed by companies and institutions in the tourism industry are identified 
and considered. Thirdly, conclusions and an agenda for future research are outlined. 
 
 
1. CLIMATE CHANGE AND TOURISM 
 
There is no doubt that climate change has a significant influence on the tourism sector 
(De Freitas, 2005; Hall and Higham, 2005; Gössling and Hall, 2006a). Climate change 
has been a major factor in research in sectors such as agriculture, water supplies, 
construction and insurance for many years (Smit and Skinner, 2002; Danielopol et al., 
2003; Hertin et al., 2003; Arnell and Delaney, 2006; Linnerooth-Bayer and Mechler, 
2006). However, there has been significantly less research on climate change in the 
tourism industry and the research that has been carried out has been done much later 
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The literature may be divided into two main research streams based around the cause-
effect relationship between climate change and tourism. Hence, one stream examines 
the contribution of tourism to climate change while the other examines how climate 
change affects the development of tourism. 
 
 
HOW TOURISM CONTRIBUTES TO CLIMATE CHANGE 
 
In general there are fewer studies on how tourism contributes to climate change 
(Becken, 2005) (than vice-versa). This may be as a result of the relatively moderate 
contribution of the tourism industry to CO2 emissions and other greenhouse gases 
when compared to other economic sectors such as energy and manufacturing. The 
affect of tourism activities is often viewed from a more general perspective of its 
environmental impacts. For example, Becken et al. (2003) analyse how transport, 
accommodation and activities affect energy consumption. Other authors such as 
Danielopol et al. (2003) describe how coastal tourism can seriously damage water 
supplies. Martens and Rotmans (2005) describe the implications of global tourism on a 
set of natural resources such as water and biodiversity, among other factors. Both 
Lordkipanidze et al. (2005) and Williams and Ponsford (2009) employ the case study 
method to illustrate how collective action in the tourism sector, or specific subsectors 
such as rural tourism, can achieve sustainability and successfully manage the 
relationship between tourism and the environment.  
 
There is a significant focus on the contribution of transport, as part of the tourism 
industry, to CO2 and other greenhouse gases emissions (Gössling et al., 2005; 
Scheelhaase and Grimme, 2007; Mendes and Santos, 2008; Gössling and Hall, 2008). 
Although transport activities, and especially aviation, make a positive contribution to 
economic development, the growth of this sector leads to adverse environmental 
impacts (Daley, 2009; Walker and Cook, 2009). Most of the previous studies discuss 
measures and policies to reduce the impacts of transport on climate change and analyse 
the suitability of these in terms of tourism demand and economic gains. 
 
The general conclusion of this line of research is that although the effect of the tourism 
industry on climate change is moderate in comparison with other industrial sectors, 
actions must be undertaken in order to manage the impacts and to guarantee the 
sustainability of the tourism activity in the long term. Also, it is broadly held that there 
are no generic solutions useful for all activities, sectors and regions involved in 
tourism, so specific studies are required to minimise the contribution of tourism to 
climate change in specific tourism contexts.  
 
 
HOW CLIMATE CHANGE AFFECTS TOURISM 
 
The main focus of this line of research is based on discovering and evaluating the 
effects of climate change on tourism demand and flows (Hamilton et al., 2005; Scott et 
al., 2007a; 2007b). This includes a large number of studies based on the construction of 
models of arrivals and departures of tourists in terms of climatic variables (such as 
precipitation and temperature), environmental variables (coastal length, biodiversity), 
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and socio-economic variables (population, population density, tourism costs and GDP), 
among others. Agnew and Palutikof (2006) and Hamilton and Tol (2007), examine the 
impact of climate change on international tourist arrivals and departures, as well as 
domestic tourist flows. Hamilton and Tol based their analysis on three regions, the UK, 
Germany and Ireland while Agnew and Palutikof centered their study in the UK. Scott 
et al. (2007a) develop a statistical model of monthly visitation and climate to examine 
direct and indirect impact of climate change on visitation to a national park in Canada. 
Furthermore, a number of studies consider the effect on tourist flows of more specific 
variables related to (but not part of) climate change, such as the air transport eco-tax 
(Tol, 2007; Gössling et al., 2008). 
 
The majority of these studies analyse the consequences of climate change on a number 
of future scenarios, normally adopting the scenarios suggested by the 
Intergovernmental Panel on Climate Change (IPCC) (Hamilton et al., 2005; Hamilton 
and Tol, 2007; IPCC, 2007). These publications conclude that climate is an important 
consideration for tourists’ destination decisions and that climatic variables can explain 
tourists’ flows. For example, for a large number of tourism activities and for the 
majority of international tourists, warm temperatures are the ideal independent of the 
tourist’s origin (Lise and Tol, 2002). The main value of this research is that it tries to 
explain how tourism demand and tourists’ choices can change in certain regions as a 
result of climate variables and climate change. However, these models tend to be 
limited in that they cannot consider all the relevant variables that affect the behaviour 
of tourists in light of climate change. Moreover, models rarely include the capacity of 
countries and regions to react to climate change or to establish measures to meet 
demand (Hamilton and Tol, 2007). 
 
There are also a number of studies in this second research stream, which develop 
indices (TCI “Tourism Climate Index”) based on climatic and environmental variables. 
The main aim of this research is to develop indices in order to explain and predict 
tourist flows. Matzarakis (2002) uses an index of thermal comfort to identify regions of 
Greece with high likekihood of heat stress. Scott and McBoyle (2001) apply a climatic 
index to evaluate the impact of climate change on city tourism. They analyse the 
tourism demand and flows, as well as changes in tourists’ preferences for specific 
North-American cities. Scott et al. (2004) use a tourism climate index to evaluate the 
spatial and temporal distribution of climate resources for tourism in North America in 
two different climate change scenarios. Gómez-Martín (2006) uses seven climatic 
variables and comfort indices to demonstrate the level of comfort of tourists in specific 
destinations and how this can help to explain the geographic and temporal distribution 
of tourism in Catalonia, Spain. Amelung et al. (2007) examine how the TCI explains 
seasonality. They indicate the most suitable regions for tourism in specific seasons in 
the years 2020, 2050 and 2080. Overall, these scenario studies suggest that conditions 
will vary significantly according to the scenario and the specific location in question, 
and that this will determine the choice of destinations, the season and the length of the 
stay. 
 
This research stream also examines further effects of climate change such as the direct 
economic effects on the tourism industry, such as tourism prices (Shih et al., 2009), and 
tourist opinions (Schmitz et al., 2007). For example, Uyarra et al. (2005) studied how 
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various environmental factors may explain tourist preferences and tourists’ opinions on 
how they enjoyed their holidays in Bonaire and Barbados. 
 
The main conclusion to emerge from research on the complex relationship between 
climate change and tourism is that both the causes and the consequences of this 
relationship are of significant importance, that they have a significant economic impact 
(Berrittella et al., 2006), and that both require attention. However, it is important to 
emphasise that the economic consequences are not the same for all activities, regions or 
destinations (Shaw and Loomis, 2008). Indeed, it is generally agreed that there will be 
a redistribution of the income generated by the tourism sector. Hamilton et al. (2005) 
present a simulation model of changes in international tourist flows because of changes 
in population, per capita income and climate change. This study suggests a general and 
global increase in the growth of international tourism in the medium term; however it 
shows that the most favoured regions will be those situated at higher altitudes and 
latitudes. In fact, the regions in which climate change leads to moderate temperatures, 
and which do not incur extreme weather conditions, which are normally not the 
traditional tourist destinations, will experience a double positive effect. On the one 
hand, the locals will no longer travel to foreign holiday destinations. On the other hand, 
there will be an influx of tourists from what are currently the most popular destinations 
(Hamilton et al., 2005) 
 
Given the importance of acting in the face of climate change, existing studies often 
outline a series of recommendations that governments, institutions, companies and 
individual tourists should undertake in order to reduce emissions and to adapt to the 
new scenarios, which involves avoiding the risks and taking advantages of 
opportunities of the changing climate (Gómez-Martín, 2006; Schmitz et al., 2007; 
Gössling and Hall, 2008). The following section examines these measures. 
 
 
2. MITIGATION AND ADAPTATION STRATEGIES IN THE TOURISM 
INDUSTRY 
 
There is widespread agreement in the literature regarding the two basic measures to be 
undertaken in order to combat climate change in the tourism sector: adaptation and 
mitigation (Bode et al., 2003; Barnett; 2005; UNWTO, 2008). On the one hand, 
adaptation involves responses on the part of corporations, institutions and governments 
by taking advantages of the benefits of climate change for tourism and looking for 
solutions to minimise the problems it causes. On the other hand, mitigation refers to 
undertaking actions in order to minimise the contribution of tourism activities to global 
warming. According to the UNWTO (2008) both policy-makers and business managers 
in the tourism industry must become involved in decision-making on adaptation and 
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In terms of mitigation, the literature contains a large number of studies dedicated to 
transport. Although road transport is the biggest producer of greenhouse gases in the 
transport sector, the major contributor is road freight (Chapman, 2007), unrelated to 
tourism activities. Indeed, air transport is the largest transport-related polluter in the 
tourism industry. Moreover, the environmental damage of aviation is larger because 
greenhouse gases are released directly into the upper atmosphere and this increases 
their negative effects (Chapman, 2007; UNWTO, 2008). 
 
There are various mitigation measures designed to limit the contribution of air transport 
to greenhouse gases emissions and a number of studies consider the beneficial effects 
of the inclusion of air transport in emission trade systems (Chapman, 2007; 
Scheelhaase and Grimme, 2007; Mendes and Santos, 2008). Other mitigation 
instruments imply a behavioural change by replacing air transport with other modes of 
mobility, such as inter-city rail travel instead of short haul flights (Chapman, 2007). 
Aviation will also benefit from improvements in technology and changes in operational 
procedures. Some examples include changes in the design of aircraft to reduce fuel 
consumption, the use of alternative fuels, modification in the operational procedures for 
landing and taking off, etc. (Chapman, 2007; Interavia, 2008). These studies conclude 
that the reduction of emissions addressed by these mitigation measures is unclear, and 
in any case a single type of measure is not sufficient for the target of sustainable 
aviation. What is required is a combination of technological, behavioural and 
management changes (Chapman, 2007). 
 
Another widely researched mitigation strategy in this context is the eco-tax, despite the 
absence of an international agreement to impose a tax on aviation. For example, 
Brouwer et al. (2008) consider the extent to which air passengers will accept such a tax, 
highlighting factors such as passengers’ knowledge and awareness of the impacts of 
flying on the environment and the links with climate change, the contribution of air 
transport to the problem and knowledge about the Kyoto Protocol. Tol (2007) examines 
how an eco-tax may affect emissions and the impact of the tax on tourist flows. These 
studies conclude that the willingness to invest in climate change mitigation and to pay 
for its consequences is higher than is generally assumed. This is due to the recognition 
of responsibility for climate change and its effects on the quality of life of future 
generations (Brouwer et al., 2008). However, there are some important differences in 
terms of the context of research and the tourist cultures. Europeans are most aware and 
willing to pay, whereas North Americans and Asians are less informed and less willing 
to act (Brouwer et al., 2008). Other relevant conclusions refer to the small effect of the 
carbon tax, especially in the case of medium distance flights. This could produce a 
positive effect on air mobility within the same region, such as the European Union 
(Gössling et al., 2005; Tol, 2007). 
 
Besides air transport, some authors have attempted to consider other sources of 
tourism-related greenhouse emissions. Bode et al. (2003, p. 258) state that “two kind of 
sources have to be distinguished: emissions due to the journey, but the tourism 
companies’ influence to lower them is more or less limited […], and emissions at the 
destination area due to energy supply to meet the customers’ demand for electricity, 
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water and other commodities”. In this sense, reductions in emissions may be achieved 
by reducing energy consumption by promoting energy consciousness and energy 
saving behaviour on the part of the tourist and tourism industry employees. Lee (2000) 
suggests that a key factor in the success of these strategies is the capacity of companies 
to innovate, adopt renewable energies and incorporate new energy saving technologies. 
Further proponents of energy saving technologies such as Bode et al. (2003) and 
Becken (2005) propose the use of solar panels, low energy lighting, room keys to 
operate lights, light sensors and the simultaneous education and consciousness of 
tourists and employees in the problem of climate change and in the use of these 






The focus of much of the attention of research on tourism and climate change is on the 
measures undertaken to adapt to the new scenarios. Nevertheless, there is general 
agreement that the tourism industry is approximately five to seven years behind in 
research terms on climate change when compared with other economic sectors. As 
Becken (2005, p. 381) states, “while the wider climate change debate has until recently 
mainly focused on mitigation […], the sparse research specifically dealing with tourism 
and climate change has largely concentrated on tourism’s vulnerability and adaptation 
to climate change”.  
 
There are important differences in the adaptation measures undertaken in the tourism 
industry, in terms of the various subsectors, activities and destinations. For example, in 
the case of beach tourism and the protection of the coastline, research suggests that 
institutions play a key role in adaptation measures. It is suggested that institutional 
policies are required to go beyond the adaptation policies of private tourism companies. 
As Adger et al. (2005, p. 79) state “a broad distinction can be drawn between action 
that often involves creating policies or regulations to build adaptive capacity and 
actions that implement operational adaptation decisions. The latter will often be 
constrained and influenced by a higher-level adaptation framework”. In this respect, 
various studies analyse institutional responses for beach tourism. These include hard 
engineering solutions, such as the construction of dykes and wave breakers, and soft 
engineering measures such as the beach nourishment (Phillips and Jones, 2006; 
Hamilton, 2007). Hamilton (2007) analyses what adaptation strategies would be more 
appropriate from an economic point of view for companies involved in beach tourism. 
He suggests that soft measures may be more beneficial than hard solutions, as hard 
measures cause a relevant environmental impact which could reduce the price that 
tourists would be willing to pay for accommodation, and this would mean a financial 
loss for companies. 
 
Snow tourism has been one of the most researched of tourism activities, possibly due to 
the more immediate impact of climate change on the sector. Indeed, the major focus of 
this research has been on the adaptation strategy of artificial snowmaking. These 
studies tend to examine various future scenarios in snow tourism in terms of snow 
precipitation in specific regions, in the years 2020, 2050 and 2080 (Scott et al., 2007b; 
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2008). The main objective of these studies is to determine if snowmaking is a suitable 
strategy for ski resorts, how artificial snow could contribute to lengthening the snow 
sports season, the probable effect on tourist flows, and the economic effects of this 
measure (Scott et al., 2007a, 2007b). The principal findings confirm the positive effect 
of snowmaking both in economic terms and in lengthening the tourist season. However, 
the costs of snowmaking must be taken into account. In the case of the warmest 
scenarios, this measure can become prohibitive for some ski operators, and can hardly 
solve the problem of a shortening ski season, especially in lower elevation regions. 
Further measures should be considered by the ski industry, such as diversification, 
contracting insurance policies (Scott et al., 2003), and new marketing strategies aimed 
at attracting new segments and retaining existing clients, which could emphasized the 
opportunities that climate change offers to creative advantage in this sector (Scott et al., 
2007b; Hill et al., 2010). 
 
 
3. CONCLUSIONS AND AGENDA FOR FUTURE RESEARCH 
 
Increasingly governments, institutions and businesses are taking a greater role in 
achieving the goals of sustainable development, in developing responses to mitigate 
and adapt to the threats and opportunities of climate change (IPCC, 2007). However, 
much work remains to do because there is a serious disconnection between the 
massages of public policy makers and the actions undertaken by companies regarding 
how to address the influences of climate change (Sullivan, 2010). This explains the 
significant increase in recent times of research in the management literature dedicated 
to analysing the impacts of climate change in tourism. Nevertheless, this literature is 
still in its infancy and much research remains to be undertaken. Overall, compared to 
other economic activities, there is a lack of research on the management of tourism and 
climate change, and the overriding focus of existing research is on specific tourism 
activities (such as beach and ski tourism) and on specific regions (northern Europe, UK 
and USA). The main conclusions and the agenda for research are outlined below. 
 
Firstly, greater effort is required in order to clearly identify a broad range of measures 
for tourism companies. Most research has not examined the totality of the impact of 
tourism on climate, which requires the consideration of effects at the origin, travel, and 
destination of tourists (Gössling and Hall, 2006a). In addition, only a limited set of 
responses have been examined, both in terms of limiting emissions and the impact on 
global warming, as well as in terms of adapting businesses to the new scenarios 
presented by climate change (Elsasser and Bürki, 2002). In this sense, there is a general 
call for a greater research focus in order to identify the entire array of measures and to 
avoid the increasing focus on very narrow solutions and a limited range of destinations. 
Indeed, efforts have already recently begun on this front on the part of international 
institutions (UNWTO, 2008). 
 
Secondly, in general the majority of companies are still in a preliminary phase in terms 
of implementing adaptation and mitigation measures (Kolk and Pinkse, 2005; Pinkse, 
2007), and tourism companies are no exception. Hence, the process companies undergo 
in terms of considering and taking on adaptation and mitigation measures should 
receive increased attention as an emerging issue in tourism management research. 
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Thirdly, there is a need to go beyond simply diagnosing the current situation, in terms 
of describing the scenarios faced by companies and what is being done to confront 
climate change. There is a requirement to examine the determinants of these strategies 
in organisations, such as the knowledge, motivation and awareness of managers in the 
tourism sector, as well as the effectiveness and results of these strategies (Blennow and 
Persson, 2009; Hoffmann et al., 2009; Arnell and Delaney, 2006). Likewise, there is a 
need to examine the tools used by companies in order to determine what specific 
measures are required in each case (Arnell and Delaney, 2006). 
 
Fourthly, there is a need for more research on the specific impact of climate change on 
tourism activities (Shaw and Loomis, 2008), in comparison with the effort focused on 
examining specific tourism regions or destinations. This is especially important given 
the contribution of specific activities to diversification strategies which are being 
recommended to tourism companies in order to combat the effects of climate change on 
their businesses.  
 
Fifthly, there has been very little research from the viewpoint of the consumer, in this 
case, the tourist. There is a need to examine tourist preferences in terms of activities 
and destinations, the impacts of climate change, and whether and how this affects 
tourist-consumer decision making (Uyarra et al., 2005; Schmitz et al. 2007). Indeed, 
the little research that has been carried out has focused on analysing changes in tourist 
flows based on arrivals and departures data, rather than consulting directly with 
consumer on the reasons or motivations for changes in their behaviour.  
 
Finally, academic research has focused mostly on specific and individual solutions to 
address climate change impacts on tourism. Nevertheless, as previous research states, 
various mitigation and adaptation strategies should be applied simultaneously in 
tourism sub-sectors and activities (Chapman, 2007). The analysis of the interplay of 
these measures and their possible synergies constitute an interesting topic for future 
research. 
 
These limitations in the current state of knowledge on climate change and the tourism 
industry suggest that the coming years will see increased emphasis placed on 
examining the issues identified, with the overall objective of better managing the 
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